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ABSTRACT

Considering the importance of medicinal plants giownd biological application of fertilizers withustainable
agricultural production in order to eliminate or dece chemical input to achieve desirable and snatae quality,
an experimental research based on randomized aimplock design with 3 factors of chemical nitno@é6%
urea nitrogen) at 3 levels (Zero, 60 and 120 kg/b#jlogical nitrogen (Azotobacter) with trade naMiroxin at 3
levels (Zero, 3 and 6 lit/ha) with 3 plant denstigvith fixed rows of 30 cm, with plant spacing’stie row 2, 4, 8
cm equivalent to 50, 25 and 12.5 planf) mwas carried in 2009. During the plant growth thecessary samplins
were taken and the physiological indices of growdre measured. The results of analysis of variahmaved that
the effects of biological fertilizers (Azotobactéditroxin of chemical (urea 46%) nitrogemith plant density in
different treatments on plant height, leaf numiperguncle length, fertile umbellate/umbel, seeddyiessential oil
content and essential oil yield were significanpal and 5%. The means showed that the greatest p&ight and
peduncle length belonged to the density of 50 fifér{tespectively with 48.2 and 5.3 cm). Highest nunatiéeaves
(the plant number to the number 19.1) was relatethé interaction between biological fertilizer@tit Nitroxin/ha
and b density of 25 plant/’nmThe most seegield and the highest oil were achieved (1286.4 and 1k§/ha) by
fertilizer treatment from interaction between bigical Nitroxin (3lit/ha) and chemical nitrogen a® ®ha/kg with the
density of 25 plant/ firespectively.

Key Words: Biological nitrogen, chemical nitrogen, Nitroxinhysiological indicators of growthPimpinella
anisum,planting distance.

INTRODUCTION

Anise (Pimpinella anisumL.) is one of the most important annual medicinknp in the world and is active
substances are used in various pharmaceutical aod ihdustries. Herbaceous plant anise is, aroneatit

Umbelliferae (Apiaceae). The seeds are the plajpmuaigan to producing the main essential oil. ilieers have

played an effective role in increasing crop yiedthd the indiscriminate use of chemical fertilizeen cause
environmental and, human health problems depletipnon-renewable resource, makes plants lessapst® pests
and diseases [1, 2, and 3]. The biological advastagpmpared to chemical fertilizers including teenarkable

stability of the cycle of nutrient elements [4],dafiom of economic and environmental point of viere accepted
[5, 6].

Today the use of beneficial soil organisms calledogical fertilizers as the most natural and d&sle solution for
keeping the soil alive and active in the soil thialvagricultural land is considered [7]. Biologickrtilizers
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(Azotobacter) absorb and increasing the conceatratf essential elements such as nitrogen, phosphor
potassium, zinc, magnesium, iron and protein ips@]. Research has shown that the performancehenability
of Azotobacter in nitrogen fixation and balancetie soil depend on the soil properties and plaht)@spite the
significant positive effects of Azotobacter on pgharthe it's exact function in the development &fnp growth is
still unknown. Pereira et al. [10] in their stud@s inoculated pearl millet announced the incregsatbrmance by
more than 33 percent. Research has shown thatfféwt ef biological Azatobacter fertilizer was sificant on
pepper, and the highest pepper yield was reporigd ®n/ha [11]. Nitrogen improved the performawtenore
than 30 percent of Geranium (Pelargonium) and atimedicinal plants [12]. Application of 100 kg/ha mifrogen
increased the production of secondary metaboli@sqe-Terpin) and percentagéhamomile (Matricaria
chamomilla) increased dry matter from 3 to 6 perd@B8]. Also effect of nitrogen on dry weight anerpent
Thymus kotschyanus species was significant butiefsignificant impact on the amount and percentigsl and
carvacrol [8]. Research showed that the amounitadgen up to 120 kg /ha produced more thymol yialthyme
oil, but had no significant effect on the amountse&d oil [14]. Nitrogen increased thymus vulgailsyield and
percent thymol and the best treatment was 100 Kwp N15]. Research showed that by increasing Nitmoge
application from 105 to 120 kg/ha the essence yaeld thymol increased significantly, but had nan#igant effect
on the amount of seed oil [14]. Setting the distanc population of plants is a powerful tool to toh plant
competition in a species to produce the most astiNestance [16], the plant density or productidesas a factor in
control are important and the basic principles a@friéulture of any product is to identify the appriape plant
density [17, 18]. Cultivation of medicinal plantscaplant density on the amount of nutrient elemeats affect the
quality of essential oils [19]. Considering the mn@ance of nitrogen in plant growth and positivgpaat on the
health of biological fertilizer production of plantas well as high cultivation of anise in Iranerdfore study
biological effect of nitrogen fertilizer on yielduglity and quantity of this herb is necessary.

MATERIALS AND METHODS

This case study was performed in agriculturaleexpental farm located in West Azarbaijan Provinite2010
Mahabad city (35 ° 58 N and 44 ° 3 E of 1354 me#drsve sea level. The climate of the locations seasi-arid
region, 354 mm (mean annual precipitation) with medheavy soil texture (silty-clay). The field wpeepared in
autumn and in February the crop was planted. Timtyss arranged in a factorial experiment with 8téas and 3
levels of chemical nitrogen (0, 60, 120 kg/ hapldgical nitrogen Nitroxin (0, 3, 6, Lit /ha) andapt density in
three levels (2, 4 and 8 cm) based on randomizetlate blocks design with three replications. Expental units
with the 3x1.5 m dimensions, rows were 30 cm apad 3 m long. The anise seeds were planted distaace 1
cm apart, covered with wet sand and about a cetdimtigick and after emerging from the soil, thirmwperation to
set the desired density was performed.

Biological nitrogen fertilizer (Nitroxin) solutiomvas applied as sprinkling system. Three-quarterfemifizer was
applied at planting seeds and the rest was appligalant at shooting. Basin irrigation until harvegas done
depending on weather conditions and weeds wereddtmat. In order to measurement of characterisifosffective
on yield components and substance effective, aft@oving the marginal effects of each plot, 10 fddrom each
plot were harvested randomly.

Oil percentage in air-dried herb

The volatile oil from air-dried herb of marjoramapt was isolated by water distillation, using 2%5iried herb
according to Balbaa et al. [20], while essentibl@ld/plant (ml/100 g) was determined accordiagatienther [21].
The oil percentage (%) of plant dry weight (airedi) and the estimated essential oil yield/ ha Wwas talculated.
The data were analyzed using statistical programard were compared by Duncan's multiple range &<9Q01
and 0.05 probability level for all comparisons.

RESULTS AND DISCUSSION

According to the ANOVA table, the impact of chenticétrogen fertilizer and plant density Nitroxindibgical
interactions between them on the number of branchesiber umbellete per plant, seed number per ymbel
inflorescence length, percentage of seed weighbénalume was not significant (Table 1).

Plant height

The results showed that levels of urea nitrogenNitdxin (Azotobacter) and interaction effectsweén the plant
density and the fertilizer on the plant height ¢hisrno significant difference. But the effect ¢tdt density on plant
height level was significant (P<0.05) (Table 1).n@arison of density effects on plant height shotted densities
of 25 and 50 plants /respectively, 47.6 and 48.2 cm and the highessitlenf 12.5 plants m 45.3 cm had the
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lowest height (Figure 1). Research showed thabgetn increased plant height of basil Fenugreek §b@l plant
height had a significant effect on Thymus herb [22]

Total leaf

Based on the results of this study the effect @huisal nitrogen and biological fertilized andmlaensity on the
number of leaf were not significant different, ¢ interaction between biological fertilizers gridnt density on
the number of leaves was significant at (P <0.0%b(e 1). Comparison showed that the interactiobiological
fertilizer rate of 6 liters Nitroxin acre densit$ dlants per square meter number of nineteenthemveds the highest
biological treatment fertilizer interaction Nitraxi(control) with a density of 12.5 plants squargergetotal 17.7
leaves had the lowest number of leaves (FigurénZhis regard, Hormuz [23] reported that the dffefcnitrogen
and gibberellic acid on yield, number of leaves mender active Common valerian (Valeriana offidis) was
significant.

Flower tail length

There was no significant difference between chelmdaogen Nitroxin and their interaction, but tledéfects of
density on the tail length were significant (P &),0(Table 1). Comparison shows that the densit2®fand 50
plants/ i had the greatest flower tail 5.5 and 5.34, rethpelg and the density of 12.5 plants/nhad the least
flower tail of 4.98 (Figure 3).

Total umbellate in each umbel

The analysis of variance showed that the densitiycliemical nitrogen had no significant effect ombellate per
umbel, but the effects of Nitroxin on the numbewuafbellates  were significantly different at P.G®(Table 1) .
Mean comparison showed that the fertilizer NitrofirLit/ha had the highest umbellate per umbel (Larid the

control treatment (no fertilizer) had the least @ffdie per umbel (12.2) (Figure 4). In this cabe, ppositive impact
of some sources of biological fertilizers on thewth of herb garden thymus [24], plant species idd Whymuse

[22], Rosmary [25] was reported. Moraghabi et 86][reported that the effect of nitrogen fertilizeduced the
number of umbrellas. Rassam et al. [27] has regdantéow density the number of umbel of anise iased. Results
of Shareh and Rashed Mohassel [28] showed thadl yelreased with increasing plant population ardl tie

reduction of number of lateral branches per pladt@umber of umbrella.

Grain yield

The results of the analysis variance showed theagthin yield was significantly affected by allatenents (R0.01)
in this experiment (Table 1). Mean comparison tatiewed that the highest yield (1286.4 kg/ha) bgdainto the
treatment Nitroxin (3li’ha) + chemical nitrogen (6§/ha) with plant density of 25 plants/m

In general, with increasing vegetative growth thieogen showed it is effect in increasing the grgigld but should
be noted that the increasing in nitrogen shouldy@t beyond the optimum threshold. The significantehe
interaction is indicative of plants sensitivityttee studied factors and their synergic effect.

The results of this study conform to the findinf®Rassam [27] and Yadava [29].

Essence Yield

Table 1 showed that the effect of each treatmeritidiing Nitroxin, chemical nitrogen and plant pagdidn alone
and as a compound was significantly different oo Bssence yield of Essence plant €8.p1. Mean comparison
showed that the highest Essence yield belongeldetadampound of (Nitroxin + chemical nitrogen) adml density
of 25 plant/mi (Figure 6). The amount of produced essence inioelstip with plant population. Although the
effective elements of plants are produced by gemgticesses but their production is affected biedéht factors
such as: yield loss, wrong management and partlgulatrients deficit [30]. Because the above mamid factors
cause changes in growth and development and qualidyquantity of effective elements (essence) odiciral
plants (such as alkaloids, glycosides', steroidisemsences) [31].

The results of the present study confirm with thsufts of Azizi [32] reporting the effect of nitrexg on the essence
yield in anis plant.

Shalaby and Razin [33] reported that applicatiod@5 kg/ha of nitrogen increased essence and thymitihymus
plant.
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Table 1: Results of variance analysis and biologiteffects of chemical fertilizers (Azotobacter) anglant density on yield quality and quantity anise
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Biological Yield

Biological yield of Anis was significantly affectedy chemical nitrogen, plant population and theeriattion
between them (Table 1). Figure 7 shows that thbdsigbiological yield belongs to the treatment ddiin (3lit/ha)
with plant population of 50 plant fmAt high plant densities competition among plasfishe same species usually
leads to decrease in single-plant. But increag@ant population compensates for weight loss antbgical yield
increased with increasing plant population.

Essence and seed harvest index
Results of analysis of variance showed the treatsnalone and together had significant affect onetsgence and
harvest index at#0.01.

The means comparison showed that the compoundrteest Niroxin (3lit/ha) + chemical nirogen (60 hid) at
plant density of 25 plant/mhad the greatest effect on the essence and hardes (Figures 8 and 9).

Based on definition, all factors affecting econowyireld (like capitol, essence and grain) and tdtgl matter weight
also affect harvest index severely. The resultthefpresent study conform to those of Karimi andziAiB4] in
medicinal plants.

The noticeable point is that the effects of treattmgNitroxin + plant density) and (Nitrogen + plastensity)
weren't significantly different on the essence leastvindex that in this regard more studies shoalddne in future.
Because the aim of planting medicinal plants isge their essence.

Table 2: Comparison of effects of chemical and biogical fertilizers (Azotobacter) and plant densityon morphological traits, medicinal

plants anise.
number umbellate in Number Plant
Peduncle Inflorescence Number of branches leaves . Adjective
umbrella( The number of height
length(cm) length(cm) (The number of plant) (The number Treatments
plant) (cm)
of plant)
5.2 28.2 1217 8.9 18.4 46.6 Nitrogen control
(zeroL ha)
4.8 27.2 13.09° 9.3 18.2 46.9 3
5.2 27.1 12.43"° 9.1 18.7 47.6 6
Chemical control
4.9 27.3 12.28 8.9 18.7 47.4 Nitrogen (zero kg ha)
4.9 27.2 12.91 8.6 18.1 46.5 60
5.2 27.9 12.50 9.8 18.5 47.3 120
5.3° 28.3 12.28 9.3 18.4 48.2° Density 50 p. rh
5.3% 27.5 1291 9.3 18.6 47.6% 25
4.6 26.6 12.50 8.8 18.2 45.3° 12,5

Similar letters indicate no significant differendestween treatments are average. Analysis of vaedar traits that were significantly
associated with surgery was not performed to compagan.
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Figure 1: Effect of plant density on plant height, medicinal plant anise.
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Figure 2: Interaction between Biological AzotobacteFertilizer plant density on the number of leavesvith medicinal plants anise.
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Figure 3: Effect of plant density on peduncle lendt medicinal plants anise.
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Figure 4: Effect of bio-fertilizers onthe number of umbellate in umbrella medicinal plant anise.
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Figure 5: Interaction between different levels of itrogen fertilizers, chemical, biological plant desity on yield medicinal plants anise.
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Figure 6: Interaction between different levels of itrogen fertilizers, chemical, biological With plart density on essential oil yield medicinal plantsrase oil.
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Figure 7: Interaction between different levels of itrogen fertilizers, chemical, biological With plart density on yield anise plant biomass.
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Figure 8: Interaction betweer different levels oinitrogen fertilizers, chemica, biological plant density on essential oil yielc medicinal plant anise.
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